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1. 

METHOD AND RELATED APPARATUS FOR 
CALIBRATING SIGNAL DRIVING 
PARAMETERS BETWEEN CHIPS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to a calibrating method for adjusting 
signal driving parameters between chips and a related appa 
ratus thereof, and more particularly, to a calibrating method 
for performing signal tests between chips to test a better 
driving force and a related apparatus thereof. 

2. Description of the Prior Art 
Electronic systems such as microprocessor systems have 

become highly important hardware foundations in our mod 
ern information Society. A complicated electronic system uti 
lizes many chips having different functions that co-operate 
with each other to achieve the complete function of the sys 
tem. For example, a personal computer system comprises a 
CPU, chipsets (e.g. the southbridge/north bridge chipset or a 
chipset integrating the South bridge and north bridge), and a 
memory module. The chips are utilized to control data 
exchange between a peripheral device and the chipset. For 
example, a hard disk drive or an optical disc drive comprises 
a control chip to manage the data exchange. In addition, a 
graphic card, network card, and Soundcard can be regarded as 
Sub-microprocessor Systems, wherein each Sub-microproces 
sor System utilizes one or more specific chips to achieve its 
function. Therefore, how to make all chips of the electronic 
system co-ordinate with each other in order to achieve the 
complete function of the electronic device is a key consider 
ation of the design. 
As known by those skilled in the art, each chip of the 

electronic device is installed in a circuit board (such as a 
printable circuit board, or the motherboard), and the chips are 
electronically connected to each other through the wires/ 
traces of the circuit board. Considering the circuit character 
istic, when a certain chip A has to transfera signal to chip B, 
the signal outputting end of the chip A can be regarded as a 
power source (such as a current Source) and the signal receiv 
ing end of the chip B can be regarded as a loading (such as a 
capacitor loading). Therefore, an electronic driving force 
(e.g. Voltage or current) provided by the signal outputting end 
of chip A is injected through the wires of the circuit board into 
the signal receiving end of chip B Such that the electronic 
levels (for example, the voltage level or the current level) can 
be driven appropriately. Chip B can read a value (content) of 
the signal according to the electronic level of the signal 
receiving end. The signal transferring operation is therefore 
completed. For example, in a normal digital electronic sys 
tem, if the electronic level of the signal receiving end of chip 
B is higher than a certain predetermined reference value Vrp, 
chip B can determine it to be a digital signal “1”. On the other 
hand, if the electronic level is lower than a certain reference 
value Vrn, the chip B can determine it to be a digital signal 
“0”. Therefore, when chip A has to transfera digital signal “1” 
to chip B, the driving force provided by chip A (here, the 
driving force can be called a positive driving force) should be 
enough to pull up the electronic level of chip B to the refer 
ence value Vrp such that chip B is able to determine the signal 
content of chip A correctly. If chip A has to output a digital 
signal “0” to chip B, the signal driving force provided by chip 
A (it can be called a negative driving force) should pull down 
the electronic level of chip B to the reference value Vrn such 
that chip B is able to correctly determine the signal content of 
chip A. 
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2 
In the prior art, generally speaking, when a chip designer 

designs a chip, related parameters for signal receiving/trans 
ferring operations are embedded inside the chip. In other 
words, the driving force, which is utilized for transmitting 
signals, and the reference values for reading the signal con 
tents are installed in the chip. Therefore, if the chips are 
operated correctly, the chips can receive/transfer signals 
according to the driving forces and the reference values such 
that data can be exchanged between the chips. For example, 
when a computer system is turned on, each chip of the com 
puter system exchanges data according to the driving force? 
reference value in order to perform an initialization. Then the 
basic input/output system (BIOS) can be loaded, and the 
power-on self-test (POST) can be performed such that the 
booting procedure is completely performed. 
When actually implementing an electronic system, how 

ever, many non-ideal factors influence the data exchange 
between chips. This makes the electronic driving force incor 
rectly drive the electronic level of another chip. For example, 
manufacturing inaccuracies in the chips may give rise to an 
insufficient signal driving force of the chip, or cause large 
impedance at the signal receiving end of a chip Such that the 
electronic level is not easy to pull up or down. Furthermore, 
the impedance of the wire/trace may be too large (for 
example, the wire/trace may be too long, or the wire/trace 
distributed in different conducting layers), or the chip may be 
operated at a higher or lower temperature than desired. These 
factors may cause the driving forces/reference values migra 
tions, resulting in the driving forces and the reference values 
not complying with the original design standards. Even if the 
chip utilizes the predetermined driving force to output sig 
nals, the predetermined electronic level may not be estab 
lished in the receiving end of another chip. This results in the 
chip having problems reading the data transferred from the 
chip that transfers the signals. When this situation occurs in 
the computer system, the computer system may not correctly 
perform a booting procedure because each chip cannot 
smoothly exchange data and therefore the Basic Input Output 
System (BIOS) cannot correctly be loaded. In other words, 
the operational environment between the chips (e.g. the 
wires/traces of the circuit board, and the temperature) 
dynamically changes, and Such variations may be too large to 
comply with the original designs. In the prior art, a fixed 
driving force and reference value is set in order to Support the 
data exchange between the chips. Therefore, the prior art 
cannot sufficiently Support the working environment when 
the chips operate. 

SUMMARY OF THE INVENTION 

The claimed invention provides a method for calibrating 
related signal driving parameters (that is, the driving force? 
reference value) according to the actual data exchange 
between chips, and a related apparatus thereof. This means 
the chips coupled to each other can dynamically Support the 
environment in which the operations take place, because the 
chips are adjusted to correctly utilize calibrated driving 
forces/reference values when the chips are initially utilized, 
such that the above-mentioned problem can be solved. 

In an embodiment of the present invention, before two 
chips A and B, which are coupled to each other, can co 
operate with each other, chip A and chip B first perform a 
cross-test of driving force. That is, a chip (e.g. chip A) is 
utilized as a master, and the other chip (chip B) is utilized as 
a slave. The master chip starts to output different test signals 
by using different driving forces in order to represent a same 
test value. After the slave chip receives the test signal, the 
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slave chip can read the signals one by one and respond by 
sending a value to the master chip. This allows the master chip 
to compare the value with the test value and to determine 
which driving force is better. 

For example, assume that the master chip can orderly uti 
lize M different positive driving forces Ip(1) to Ip(M) to pull 
up the signal receiving end of the slave chip Such that the 
electronic level of said signal receiving end is raised. When 
implementing the above-mentioned operation, the master 
chip can orderly utilize the Mdriving forces to output a digital 
signal having a test value “1”. Some driving forces of the 
master chip cannot correctly pull up the electronic level to the 
wanted electronic level. Therefore, the slave chip determines 
the value corresponding to these unavailable driving forces as 
0 instead of the correct value 1. This means the slave chip will 
transfer back the value 0 to the master chip (please note that 
the slave chip can utilize a strongest negative driving force to 
output the value 0 to the master chip such that the master chip 
does not determine the value 0 incorrectly). After the master 
chip receives the value 0 from the slave chip, because the 
value is 0 instead of the correct value 1, the master chip can 
know that some of the driving forces cannot be utilized for the 
slave chip to determine the correct value. Similarly, if the 
slave chip transfers back the correct value, this means that the 
master chip can utilize the corresponding driving force to 
send signals. Therefore, by performing the above-mentioned 
tests between chips, the master chip can detect which driving 
force can be utilized for the slave chip to read correctly. In 
another embodiment, the master chip outputs a second test 
signal corresponding to the test value utilizing a second driv 
ing force being different than the first driving force when the 
response value from the slave chip does not comply with the 
test value that was previously transmitted by the master chip. 
Then, chip A and chip B can switch their relationships (that is, 
chip B becomes the master chip, and chip A becomes the slave 
chip), and the above-mentioned test can be performed again. 
After all the tests have been performed, when chip A and chip 
B operate and exchange data with each other, the correct 
driving force can be utilized such that chip A and chip B can 
understand the signals from each other. 

According to similar theories, in another embodiment of 
the present invention, two chips connected to each other can 
be the master/slave chips for adjusting the reference value of 
the read signal. The master chip can utilize a better driving 
force to generate the test signal, and the slave chip can orderly 
utilize different reference values to read the test signal. There 
fore, it can be known which reference value can be correctly 
utilized to read the signal from the master chip. 

In the prior art, each chip Switches data/signals with other 
chips according to predetermined driving forces/reference 
values. However, the environment the chips operate in (in 
cluding the impedances of the circuit board, temperatures, 
and the operations of another chip) can often cause some 
problems when the chip operates. Therefore, if each chip can 
only utilize the embedded predetermined driving forces/ref 
erence values to output or read signals, the chip cannot 
dynamically Support different environments. In contrast to 
the prior art, the present invention performs tests before the 
chips operate and exchange data/signals such that the accept 
able driving forces/reference values can be detected first. 
Therefore, the chip can be ensured to dynamically support all 
kinds of operational environments. In other words, the 
present invention chips can correctly exchange signals/data in 
different operational environments. 
The present invention may be utilized in a laptop. Because 

the space demand of the laptop is strict, the system designer of 
the laptop may need to place chips in a special arrangement. 
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4 
For example, the signal wire of a particular chip may need to 
cross different layers of the circuitboard or other devices such 
that the particular chip can be connected to another chip. 
Furthermore, laptops are often utilized in different environ 
ments (both outdoors and indoors). Due to the above-men 
tioned factors, each chip of the laptop often needs to operate 
in a difficult environment. Therefore, when the present inven 
tion is implemented in the laptop, tests between chips can be 
performed before the laptop is booted. This can ensure that 
each chip of the laptop can correctly exchange signals/data 
such that the whole function of the laptop can be smoothly 
achieved. 

These and other objectives of the present invention will no 
doubt become obvious to those of ordinary skill in the art after 
reading the following detailed description of the preferred 
embodiment that is illustrated in the various figures and draw 
1ngS. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a flowchart of calibration technique of an embodi 
ment according to the present invention. 

FIG. 2 is a block diagram of an electronic system according 
to the present invention. 

FIG. 3 is a timing diagram of each related signal when the 
electronic system shown in FIG. 2 performs the flowchart 
shown in FIG. 1. 

FIG. 4 is a flowchart of calibration technique of another 
embodiment according to the present invention. 

FIG.5 is a block diagram of an electronic system according 
to the present invention. 

FIG. 6 is a timing diagram of each related signal when the 
electronic system shown in FIG. 5 performs the flowchart. 

FIG. 7 is a block diagram of another electronic system 
according to the present invention. 

DETAILED DESCRIPTION 

Please refer to FIG. 1, which is a flowchart 100 of the 
calibration technique of an embodiment according to the 
present invention. In an electronic system, two connected 
chips A and B can detect acceptable signal driving forces 
through using the flowchart 100 in order to ensure that signals 
generated from each chip can be correctly read by another 
chip. The flowchart 100 is illustrated as follows: 

Step 102: Start. The flowchart 100 can start when the chip 
has sufficient power supply. For example, if the flowchart 100 
is implemented in a computer system, when the computer 
system is supplied with an external power, the flowchart 100 
can start. After completely performing the flowchart 100, 
each chip can correctly exchange data, and the BIOS of the 
computer system can be loaded Such that the booting proce 
dure can be continuously performed. 

Step 104A-step 104B: When the flowchart 100 is per 
formed on two chips A and B connected to each other, chip A 
can first be the master chip, and chip B can be the slave chip. 

Step 106: The master chip utilizes a selected driving force 
to output a test signal to the slave chip. The content of the test 
signal is a test value. For example, assume that the master chip 
can select M different positive driving forces to generate 
signals to raise the electronic level of the signal receiving end 
of the slave chip. Therefore, in this step, the master chip can 
first select one positive driving force from M positive driving 
forces to output a test signal having a test value '1'. 

Step 108: The slave chip receives the test signal from the 
master chip and reads the content of the test signal. As men 
tioned previously, due to environmental factors or other fac 
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tors, the test signal from the master chip may not be read 
correctly by the slave chip. For example, the master chip 
utilizes a certain positive driving force to output a test signal 
having a value “1”, but the positive driving force cannot 
sufficiently raise the electronic level of the signal receiving 
end of the slave chip. The slave chip will therefore determine 
the content of the test signal to be “0”. On the other hand, if the 
positive driving force of the test signal of the master chip is 
strong enough to sufficiently raise the electronic level of the 
signal receiving end of the slave chip, the test signal can 
successfully be determined as the value “1”. 

Step 110: The slave chip outputs a response signal back to 
the master chip according to the value read in step 108. In this 
step, the slave chip can utilize the strongest driving force to 
generate the response signal Such that the master chip can 
correctly receive the value read by the slave chip. For 
example, assume that the slave chip can select K different 
positive driving forces in order to raise the electronic level of 
the signal receiving end of the master chip. When step 110 is 
being performed, the slave chip can select the strongest posi 
tive driving force (that is, a largest driving force to raise the 
electronic level the most) to output a response signal having 
the value “1”. Similarly, if the slave chip can utilize Knega 
tive driving forces to pull down the electronic level of the 
signal receiving end of the master chip, the slave chip can 
select the strongest negative driving force (that is the driving 
force which can pull down the electronic level the most) to 
output a response signal having the value '0'. 

Step 112: The master chip receives the response signal 
from the slave chip. Therefore, the master chip can know the 
value determined by the slave chip from the test signal. The 
master chip then compare the test value of the test signal with 
the read value of the slave chip in order to detect whether the 
value complies with the test value. Here, if the value does not 
comply with the test value, this represents that the corre 
sponding driving force in step 106 is not enough to generate 
a correct signal (please note that the correct signal should be 
correctly read by the slave chip). Therefore, when the master 
chip or the slave chip finishes the test flowchart 100 and starts 
to exchange signals with the other, the master chip can pre 
vent the utilization of this incorrect driving force to output 
signals. For example, the master chip may utilize a particular 
positive driving force to raise the electronic level of the signal 
receiving end of the master chip in order to outputatest signal 
having a value '1', but the slave chip reads the test signal as 
the value “0”. This represents that the particular positive 
driving force is not enough to Support the operational envi 
ronment of the two chips, and the master chip can record the 
certain positive driving force as an unacceptable (incorrect) 
driving force. Such incorrect driving forces will not be uti 
lized to output signals. Similarly, the master chip may utilize 
a particular negative driving force to pull down the electronic 
level of the signal receiving end of the slave chip in order to 
output a test signal having a test value “0”, but the slave chip 
reads the test value as the value “1”. In this way the master 
chip can also prevent the utilization of the particular negative 
driving force to generate signals. If the read value of the slave 
chip complies with the test value of the test signal, this rep 
resents that the driving force of the test signal has sufficient 
power to pull up or pull down the electronic level. Therefore, 
the master chip can record the driving force as an acceptable 
driving force. 

When this step is being performed, the master chip can com 
pare the test value with the value read by the slave chip in 
order to detect whether the value complies with the test value. 
This procedure can evaluate whether a certain driving force is 
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6 
an acceptable driving force or not. Furthermore, the master 
chip can store the evaluating results of each driving force Such 
that chips can utilize acceptable driving forces to generate 
signals when the flowchart 100 is performed completely. 

Step 114: The master chip performs the steps 106, 108, 
110, and 112 in order to detect whether another driving force 
is an acceptable driving force. In this step, if another driving 
force needs to be tested, the master chip can go to step 116. If 
there is no driving force to be tested, step 118 can be per 
formed. 

Step 116: The master chip selects another driving force, 
and performs the steps 106, 108, 110, and 112 to evaluate 
whether the driving force is acceptable. Furthermore, the 
master chip can also select the same driving force to repeat the 
steps 106, 108, 110, and 112 in order to confirm the driving 
force again. 

Step 118: Chip A and chip B exchange their respective 
relationships. In the steps 104A and step 104B, chip A is the 
master chip, and chip B is the slave chip. Chip A can co 
ordinate with chip B to evaluate each driving force of chip A. 
In step 118, chip A and chip B can change the protocol to 
communicate with each other through the use of predeter 
mined signals. Therefore, chips A and B can exchange their 
respective relationships (that is, chip B becomes the master 
chip, and chip A becomes the slave chip) such that each 
driving force of chip B can be evaluated. 

Steps 104A and 104B'. After step 118 is completed, chip B 
becomes the master chip, and chip A becomes the slave chip 
for the test. 

Steps 106', 108", 110, 112', 114", and 116'. Each step is 
similar to respective steps 106, 108, 110, 112, 114, and 116. 
The master chip (now chip B) can compare the value read by 
the slave chip with the test signal in order to evaluate whether 
a driving force of generating the test signal is acceptable (that 
is, to detect whether the driving force can generate a correct 
signal for the slave chip to read). 

Step 120: The flowchart 100 is finished. When the driving 
forces of chip A and chip B are tested, the flowchart 100 can 
be finished. Chips A and B can then select an acceptable 
driving force from the driving forces for the data exchange 
according to evaluated results of the driving forces. For 
example, if the flowchart 100 is implemented in each chip of 
a computer system, after the computer system is turned on, 
every two chips can co-ordinate with each other to perform 
the flowchart 100 such that each chip can evaluate its driving 
forces. After finishing the flowchart 100, each chip can 
exchange data/signals through using an acceptable driving 
force. Therefore, chips can correctly communicate with each 
other and start to operate. The BIOS of the computer system 
can then be executed Such that the booting procedure can be 
completely performed. At this point, the computer system is 
booted completely and the user can start to use the computer 
system. 

In order to further illustrate the implementation of the 
flowchart 100, please refer to FIG. 2 and FIG. 3. FIG. 2 is a 
block diagram of an electronic system 10 according to the 
present invention. FIG. 3 is a timing diagram of each related 
signal when the electronic system 10 shown in FIG. 2 per 
forms the flowchart 100 shown in FIG. 1. In FIG. 3, the 
horizontal axis represents the time, and the vertical axis rep 
resents the electronic (Voltage or current) level of signals. 
First, as shown in FIG. 2, the electronic system 10 comprises 
two chips 12A and 12B connected to each other. When the 
flowchart 100 is performed, the two chips 12A and 12B can be 
respectively utilized as the above-mentioned chip A and chip 
B. In a macroscopic view, the chips 12A and 12B are sub 
stantially the same; the chip 12A, for example, comprises a 
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core circuit 14A, an interface circuit 16A, and a driving 
circuit 18A, wherein the core circuit 14A is mainly utilized to 
control/implement the function of the chip 12A. For example, 
the core circuit 14A can be utilized to achieve the function of 
logic processing. The interface circuit 16A is the interface of 
the core circuit 12A for transferring/receiving signals from 
outside. The interface 16A can comprise a plurality of trans 
ferring circuits 24A (in FIG. 2 a differential amplifying cir 
cuit is utilized as an example of the transferring circuit) and 
receiving circuits 26A (in FIG. 2 a differential sensing circuit 
is utilized as an example of the receiving circuit). Therefore, 
signals to be transferred from the core circuit 12A are trans 
ferred through each transferring circuit 24A, and signals to be 
transferred from other chips into the core circuit 12A are read 
by the receiving circuit 26A in order to transform the signals 
into receivable electronic signals of the core circuit 12A. The 
positive driving force Ip.A and the negative driving force InA 
of each transferring circuit 24A are controlled by the driving 
circuit 18A, wherein the positive driving force IpA can pull 
up the electronic level of the signal receiving end of another 
chip, and the negative driving force InA can pull down the 
electronic level of the signal receiving end of another chip. 

In order to implement the technique of the present inven 
tion, the chip 12A further comprises a testing circuit 20A and 
a comparing circuit 22A, wherein the testing circuit 20A is 
mainly utilized to control the flowchart 100 (for example, 
setting the test value of the test signal, selecting a driving 
force, and Switching the master/slave relationships in step 
118 at an appropriate time). When the chip 12A is utilized as 
the master chip, the comparing circuit 22A can compare the 
test signal and the value transferred back from the slave chip 
such that the testing circuit 20A can evaluate whether each 
driving force is acceptable. In another embodiment, if the 
comparing circuit 22A detects that the value transferred back 
from the slave chip does not comply with the test value, the 
driving circuit 18A is for providing a second driving force 
having a different driving force, and the interface circuit 16A 
is for generating a second test signal according to the second 
driving force in order to represent the test value. 

Similar to the structure of the chip 12A, the chip 12B also 
comprises a core circuit 14B, an interface circuit 16B, and a 
driving circuit 18B. The interface circuit 16B comprises each 
receiving circuit 26B corresponding to each transferring cir 
cuit 24A of another chip, each transferring circuit 24B corre 
sponding to each receiving circuit 26A of another chip, where 
a driving circuit 18B controls the positive driving force Ip3 
and the negative driving force InB of each transferring circuit 
24B. In order to implement the flowchart 100, the chip 12B 
also comprises a testing circuit 20B and a comparing circuit 
22B. 
When the present invention flowchart 100 is implemented 

in the chips 12A and 12B, a pair of signal transferring routes 
between the chips 12A and 12B can be selected, where one of 
the signal transferring routes is utilized to transfer signals to 
a certain chip, and the other signal transferring route is uti 
lized to receive signals from the certain chip. As shown in 
FIG. 2, a signal pair A+/A-from the chip 12A to the chip 12B 
can form one of the signal transferring routes. A signal pair 
B+/B-forms another signal transferring route. In the embodi 
ment shown in FIG. 2, because each transferring circuit/ 
receiving circuit is a differential amplifying/sensing circuit, 
each signal transferring route comprises a signal pair. 

FIG. 3 is a timing diagram of signals on each signal trans 
ferring route between the chips 12A and 12B (that is, the chip 
A and the chip B) when the flowchart 100 is implemented 
according to the present invention. The upper field of FIG. 3 
shows the signal pair A+/A- (A- is labeled as a dotted line), 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
and the bottom field of FIG. 3 shows the signal pair B+/B- 
(B- is labeled as a dotted line). The transferring circuit of the 
chip 12A can selectively utilize M positive driving forces 
IpA(1), IpA(2), ..., IpA(M) to output the signals A+/A- to 
the chip 12B. After these positive driving forces are trans 
ferred to the chip 12B, the electronic level of the signal 
receiving end can be correspondingly pulled up to VpB(1) to 
VpB(M). That is, the chip 12B receives the signal A+ 
(wherein the signal A+ is an inverse signal of the signal A-) of 
electronic levels VpB(1) to VpB(M). Please note that these 
electronic levels VpB(...) are influenced by the environments. 
In other words, the electronic levels VpB(...) cannot be well 
controlled by the chips 12A and 12B. Therefore, the present 
invention is utilized to test the influences of the electronic 
levels. Furthermore, the transferring circuit of the chip 12A 
can selectively utilize the negative driving forces InA(1), 
In A(2), ..., InA(M) to output signals A+/A- to the chip 12B 
in order to pull down the electronic level to the level VnE(1), 
VnB(2), ..., VnE(M). In other words, the chip 12B receives 
the signals A+ (signal A- is the inversed signal) having levels 
VnB(1) to VnB(M). These levels VnB(1) to VnB(M) are also 
influenced by the environment. 

Similarly, in another signal transferring route, the chip 12B 
can utilize positive driving forces Ipb(1) to Ipb(K) to output 
signals B+/B- to the chip 12A such that the chip 12A receives 
the signals B+ (where the signal B- is the inversed signal) 
having electronic levels VpA(1) to VpA(K). Furthermore, the 
chip 12B can utilize negative driving forces InB(1) to InB(K) 
to drive the signals B+/B- such that the chip 12A receives 
signals B+ (where signals B- are inversed signals) having 
electronic levels VnA(1) to VnA(K). Each signal level Vp A 
(1) to VpA(K), and VnA(1) to VnA(K) is influenced by the 
environment. 

As shown in FIG.3, at time t0, the chips 12A and 12B start 
to perform the flowchart 100. At first, the chip 12A is the 
master chip, and the chip 12B is the slave chip. Therefore, at 
time to, the master chip 12A utilizes the positive driving force 
IpA(1) and the signals A+/A- to output a test signal having a 
digital value “1” (step 106). The driving force IpA(1) makes 
the slave chip 12B receive the signal A+ (and the inversed 
signal A-) having the electronic level VpB(1). The electronic 
level is not enough to make the slave chip 12B read it as the 
value “1” and the slave chip 12B reads it as the value “0”. 
Therefore, between time to and time t1, the slave chip 12B 
utilizes the strongest negative driving force InB(K) to output 
a response signal B+ (and B-) to the master chip 12A in order 
to transfer back the value “0”, which represents the value read 
by the slave chip 12B (step 108 and step 110.) After the master 
chip 12A receives the read value “0” from the signals B+/B- 
transferred from the slave chip 12B, the master chip 12A can 
know that the driving force is not enough to generate correct 
signals to be read (step 112.) At the time t1, the master chip 
12A performs step 106 from the steps 114 and 116. This 
means that the master chip 12A utilizes another driving force 
IpA(2) to drive the signals A+/A- in order to output the test 
signal having the test value “1”. The driving force IpA(2) can 
pull up the electronic level of the signal B+ of the slave chip 
12B to the electronic level VpB(2). Assuming that this elec 
tronic level is still not enough for the chip 12B to read it as the 
value “1”, the slave chip 12B utilizes the strongest negative 
driving force InB(K) to drive the signals B+/B- (step 108 and 
step 110) again in order to transfer back the value “0”. After 
the value “0” is received by the chip 12A, and the value “0” is 
compared with the test value “1”, the master chip 12A can 
know that the positive driving force IpA(2) is still not enough 
to generate a correct signal. 
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After evaluating the positive driving force IpA(2) between 
time t1 and time t2, the master chip 12A can utilize the 
positive driving force IpA(3) to output the test signal having 
the test value “1” at time t2. Furthermore, the driving force 
IpA(3) is evaluated by comparing the test value with the value 
transferred from the chip 12B. Through the steps 106, 108, 
110, and 112 of the flowchart 100, the master chip 12 can 
orderly utilize each positive driving force IpA(1), IpA(2), ... 
to output the test signal having the value “1” to the slave chip 
Such that each positive driving force can be evaluated. At time 
t3, assume that a certain positive driving force selected by the 
master chip 12A can establish enough electronic level of the 
slave chip 12B to make the chip 12B read it as the value “1”. 
The slave chip 12B changes to utilize the strongest positive 
driving force Ip3(K) to drive the signals B+/B- in order to 
transfer a response signal having a value “1” to the master 
chip 12A. Therefore, the master chip 12A receives the 
response signal and knows that the driving force is an avail 
able (acceptable) driving force, which can be utilized togen 
erate a correct signal. 

At time t7, after the master chip 12A orderly evaluates all 
positive driving forces IpA(1) to IpA(M), the master chip 12A 
can orderly evaluate each negative driving force InA(1) to 
InA(M). At time t7, the master chip 12A changes to utilize the 
negative driving InA(1) to drive the signals A+/A-in order to 
output the test signal having the test value“0” to the slave chip 
12B. The negative driving force can pull down the signal A+ 
to the electronic level VnE(1). Furthermore, if the electronic 
level VnE(1) is now low enough, the slave chip 12B deter 
mines it as the value “1” and utilizes the strongest positive 
driving force Ipb(K) to drive the signal B+/B- in order to 
transfer the value “1” back to the chip 12A. Therefore, the 
chip 12A can evaluate that the driving force InA(1) cannot be 
utilized to output a correct signal according to the response 
signal. Similarly, at the time t3, the master chip 12A utilizes 
a next driving force InA(2) to drive the signals A+/A-. 
Assuming that the driving force can efficiently drive the sig 
nals B+/B- such that the slave chip 12B can determine it as 
the value “0”, the slave chip 12B can utilize the strongest 
driving force InB(K) to drive the signals B+/B- in order to 
transfer the value “0” back to the chip 12A. Therefore, the 
master chip 12A can know that the negative driving force 
InA(2) can be utilized to generate a correct signal. 
At time t11, the master chip 12A has evaluated all negative 

driving forces InA(1) to InA(M). The flowchart 100 can go 
from step 114 to step 118. That is, a specific signal exchang 
ing protocol is utilized to inform the chip 12B such that the 
chips 12A and 12B can exchange their master/slave relation 
ship. In the embodiments shown in FIG. 2 and FIG. 3, the 
present invention utilizes the characteristics of the signal 
pairs A+/A- and B+/B- to perform step 118. At first, the 
master chip 12A can make the transferring circuit of the 
signals A+/A-perform a common-mode operation in order to 
utilize the strongest driving force to drive the signals A+/A- 
to the value “1”. The master chip 12A further makes this state 
last for a period of time (the period Tx). The above-mentioned 
signal state is utilized to inform the slave chip 12B to make the 
slave chip 12B prepare to start the step 118. At time t13, the 
slave chip 12B finds that the master chip 12A maintains the 
signal A+/A- as the common-mode value “1” until the pre 
determined time Tx is completed such that the slave chip 12B 
knows that step 118 has to be started. Therefore, at time t13, 
the slave chip 12B performs the common-mode operation on 
the transferring circuit of the signals B+/B- in order to utilize 
the strongest driving force to drive the signals B+/B- to the 
value “1”. This represents that the chip 12B has recognized 
the requirement of the chip 12A and step 118 is prepared. 
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10 
After the chip 12A receives the response of the chip 12B from 
the signals B+/B-, the chip 12A can utilize the strongest 
negative driving force to drive the signals A+/A- as the value 
“0”. This represents that the chip 12A has been prepared to 
become the slave chip in order to test each driving force of the 
chip 12B. Furthermore, the chip 12A recovers the transferring 
circuit of the signals A+/A- back to the differential mode 
such that the chip 12A has become the slave chip in the 
flowchart 100 (step 104A"). On the other hand, after the chip 
12A receives the common-mode value “0” from the signals 
A+/A-, the chip 12B recovers the transferring circuit of the 
signals B+/B-back to the differential mode such that the chip 
12B becomes the master chip (step 104B'). At time t15, the 
master chip 12B can perform step 106" in order to utilize the 
positive driving force Ip3(1) to drive the signal B+/B- to 
output a test signal having the value “1” to the slave chip 12A. 
The slave chip 12A can then read the value of the test signal 
and utilize the strongest positive driving force IpA(M) or 
negative driving force InA(M) to drive the signal A+/A- to 
output a response signal to the master chip 12B. Therefore, 
the read value of the chip A can be transferredback to the chip 
12B such that the master chip 12B can evaluate whether the 
driving force IpB(1) can generate a correct signal. Similarly, 
when the master chip 12B orderly evaluates all the positive/ 
negative driving forces Ip3(..), InB(...), the flowchart 100 can 
go to the step 120 and the whole flowchart 100 is finished. 
As mentioned previously regarding step 120 in the flow 

chart 100, when the two chips connected to each other evalu 
ate the driving forces completely, each chip can know which 
driving forces are available. Moreover, when the flowchart 
100 is completely performed and chips start to exchange data 
with each other, each chip selects one of the available driving 
forces to output signals to another chip. For example, follow 
ing the examples shown in FIG. 2 and FIG. 3, assuming that 
the chip 12A detects that the positive driving forces IpA(m0), 
IpA(m0+1), IpA(m0+2), to IpA(M) (wherein mo is a fixed 
value) are available after the above-mentioned testing opera 
tions, when the chip 12A outputs signals, the chip 12A can 
select the driving force IpA(m0+2) to output the signal having 
the value “1”. That is, the positive driving force IpA(m0+2). 
which is stronger than the weakest available positive driving 
force IpA(m0), can be selected. Similarly, if the chip 12A 
detects that the negative driving forces InA(m1), InA(m1+1), 
InA(m1+2), to InA(M) are available (wherein m1 is a fixed 
value) the chip 12A can select the negative driving force 
InA(m1+2) to drive the signal to output the signal having the 
value “0”. Therefore, it can ensure that the chip 12A can 
output signals having the value “0” and “1”. Furthermore, 
when each chip finishes the flowchart 100 and can correctly 
start the operation of exchanging data, the chips still can 
select other available driving forces according to the test 
results. For example, when the chips 12A and 12B have to 
frequently exchange a large amount of data, the chip 12A can 
select a stronger driving force (such as IpA(m0+3)/InA(m1+ 
3)) to drive the signals having the values “0” and “1”. Please 
note that in normal operations, even though the chip can 
utilize the strongest driving force to ensure the data are always 
correctly read, the power consumption can be increased at the 
same time. This may raise the temperature of the chip and 
increase the noise (such as thermal noise). Therefore, the 
strongest driving force is not the best driving force for the chip 
to utilize. The present invention can detect the available driv 
ing forces and select an appropriate and efficient driving force 
according to the test result Such that the present invention can 
obtain a better balance between “power consumption' and 
“signal/data accuracy’. 
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In the electronic system 10 shown in FIG.2, when the chips 
12A and 12B complete the flowchart 100 and start to 
exchange data, signals A+/A- and B+/B- can be controlled 
by the core circuits of each chip Such that these signal trans 
ferring routes can be utilized to transfer signals of the normal 
operation. At that time, the test circuit of each chip can stop 
operating. In other words, when the chips 12A and 12B are 
utilized to perform the flowchart 100, the chips 12A and 12B 
can utilize the signal transferring route to exchange wanted 
test signal/response signals and perform signal communica 
tion to switch the master/slave protocol. After the flowchart 
100 is completely performed, these signal transferring routes 
can be utilized normally. These signal transferring routes can 
be utilized for a normal use of data exchange. Furthermore, in 
the embodiments shown in FIG. 2 and FIG. 3, the test signal/ 
response signal, used to evaluate the driving forces, and the 
signal changing protocol (step 118) are implemented in the 
same signal transferring routes. This means that the signals 
A+/A- and B+/B- are utilized to implement the switching of 
the test signal and the response signal in the differential mode. 
Similarly, the signals A+/A- and B+/B- are also utilized to 
trigger the Switching of the master/slave relationships in the 
common mode. The present invention can utilize different 
signal transferring routes to respectively implement the test 
signal/response signal and the signal Switching protocol for 
Switching the master/slave relationship. For example, the 
present invention chips 12A and 12B can further select two 
signal transferring routes C+/C- and D+/D- (not shown in 
FIG. 2), which are dedicated to implementing the signal 
exchange protocol of Switching the master/slave relation 
ships. Therefore, the original signal transferring routes 
A+/A- and B+/B- are only utilized to exchange the test 
signal and the response signal. In the above-mentioned 
embodiment, when the chips 12A and 12B needs to switch the 
master/slave relationships, the signal transferring routes 
C+/C- and D+/D- can be utilized to confirm such that the 
master/slave relationships can be Switched. 
When two connected chips of an electronic system 

exchange data/signals with each other, the chip receiving the 
data can compare the signal level with a reference value in 
order to determine the value of the signal. For example, in a 
digital electronic system, each chip can determine the content 
of the signal as the value “1” or “0” according to the com 
parison result. On the other hand, if the electronic level of the 
reference value is changed, the comparison results are also 
influenced because of the changed reference value. The 
present invention can be implemented in this electronic sys 
tem. Such that each chip of the electronic system can evaluate 
the reference values. Therefore, the chip can know which 
reference value can be utilized to correctly determine the 
content of a received signal. 

Please refer to FIG. 4, which is a flowchart chart of a 
flowchart 200 of another embodiment of a calibration tech 
nique according to the present invention. The flowchart 200 
can be implemented in the chips A and B of an electronic 
system Such that the chips A and B can evaluate each refer 
ence value. The flowchart 200 comprises the following steps: 

Step 202: Start the flowchart 200. The flowchart 200 is 
similar to the flowchart 100 shown in FIG. 1. The present 
invention can start the flowchart 200 before the normal opera 
tion of the chips and after the chips are powered. 

Steps 204A and 204B: Set chip A as a master chip, and set 
chip B as a slave chip. 

Step 206: The master chip can utilize a better driving force 
to output a test signal to the slave chip. The master chip can 
select a plurality of driving forces to output the test signal. 
After consideration of the power consumption and the driving 
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12 
ability of the driving forces, there should be a better driving 
force available. Please note that the better driving force does 
not have to be the strongest driving force. Furthermore, the 
master chip can utilize the aforementioned better driving 
force to output a test signal to the slave chip. When perform 
ing the step, the master chip can firstly utilize the strongest 
driving force to output a standard signal in order to inform a 
correct digital content of the test signal to the slave chip. The 
better driving force is utilized to output the test signal. 

Step 208: The slave chip receives the test signal and deter 
mines the content according to a selected reference value. For 
example, if the electronic level of the test signal is larger than 
the reference value, the test signal is determined as the value 
“1”. If the electronic level of the test signal is less than the 
reference value, the test signal is not determined as the value 
“1”. After the slave chip determines the test signal, the read 
value can be compared with the original value in order to 
evaluate whether the reference value can be utilized to cor 
rectly read the test signal. For example, in step 206, the master 
chip can inform the slave chip by utilizing a standard signal in 
order to output a test signal having the value “1”. The master 
chip can then utilize a better driving force to output the test 
signal. The slave chip receives the standard signal and knows 
that the test signal has the value “1”. The slave chip may 
determine the test signal as the value “O’, however, because 
the slave chip utilizes a selected reference value to determine 
the test value. This represents that the selected reference value 
is not an available reference value. If the slave chip utilizes the 
selected reference value to read the test signal, and if the read 
value is the same as the value of the standard signal, this 
represents that the reference value is available to the slave 
chip to correctly read the signal generated by the master chip. 
Therefore, the slave chip can evaluate the selected reference 
value as an available reference value. 

Step 210: If the slave chip needs to evaluate another refer 
ence value (or evaluates the same reference value again), go to 
step 212; if the slave chip does not need to evaluate any 
reference values, go to step 214. 

Step 212: The slave chip resets the reference value to 
perform the step 208 again. 

Step 214: The master chip and the slave chip exchange the 
master/slave relationship through a predetermined signal 
exchange protocol. 

Step 204A and step 204B': After step 214 is completely 
performed, chip A becomes the slave chip, and chip B 
becomes the master chip. 

Steps 206", 208", 210", and 212: These steps are the same as 
the respective steps 206, 208, 210, and 212. 

Step 216: When chip A and chip B complete the evalua 
tions of the reference values, the flowchart 200 finishes. Chip 
A and chip B can utilize better driving forces to output a signal 
and read the signal by utilizing an available reference value. 
Therefore, chip A and chip B can correctly exchange data/ 
signals, co-ordinate with each other, and start to work. For 
example, if the flowchart 200 is implemented in the computer 
system, when the flowchart 200 is completely performed, 
each chip of the computer system can correctly coordinate 
with each other such that the BIOS can be loaded/executed 
correctly. The booting procedure is then completely per 
formed. 

In addition, in the above flowchart 200, the steps 206 and 
208 (and steps 206' and 208) can be implemented in other 
ways. For example, the master chip can utilize a better driving 
force to outputatest signal to the slave chip, and the slave chip 
can receive the test signal and read the test signal by using a 
selected reference value. The slave chip utilizes a strongest 
driving force to transfer the read value back to the master 
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chip. After the master chip receives the read value, the master 
chip compares the read value with the original value to evalu 
ate the reference value. The master chip can also transfer the 
comparison result back to the slave chip Such that the slave 
chip can know whether the read value is correct. If the read 
value is correct, the slave chip can determine the selected 
reference value as an available value. On the other hand, if the 
read value is not correct, the slave chip can determine the 
selected reference value as an unavailable reference value. By 
repeating the above-mentioned flowchart, the slave chip can 
gradually evaluate all reference values, and the master chip 
does not need to send the standard signal of step 206. 

In addition, each chip can have a plurality of different 
references to read the received signals. For example, a certain 
chip may have a high-level reference value and a low-level 
reference value. That is, if the electronic level of the received 
signal is larger than the high-level reference value, the 
received signal is determined as the value “1”. If the elec 
tronic level of the received signal is less than the low-level 
reference value, the received signal is determined as the value 
“0”. When the flowchart 200 is performed on this type of chip, 
the steps 206, 208, 210, and 212 can be first performed to 
evaluate the high-level reference values to determine avail 
able high-level reference values. The steps 206, 208,210, and 
212 can be performed again to determine available low-level 
reference values. 

In order to further illustrate the implementation of the 
flowchart 200, please refer to FIG. 5 and FIG. 6 (in conjunc 
tion with FIG. 4). FIG. 5 is a block diagram of an electronic 
system 30. FIG. 6 is a timing diagram of each related signal 
when the electronic system 30 shown in FIG. 5 performs the 
flowchart 200. The horizontal axis of FIG. 6 is time, and the 
vertical axis of FIG. 6 is the electronic level (such as voltage 
or current) of the signal. As shown in FIG. 5, the electronic 
system 30 comprises two connected chips 32A and 32B, 
which can be regarded as chip A and chip B. The chips 32A 
and 32B are similar to the chips 12A and 12B shown in FIG. 
2. The chips 32A and 32B comprise core circuits 34A and 
34B and interface circuits 36A and 36B. The interface circuit 
36A comprises a plurality of transferring circuits 48A for 
receiving signals and a plurality of receiving circuits 50A for 
receiving/sensing signals. Furthermore, the interface circuit 
36B correspondingly comprises a plurality of receiving cir 
cuits 50B and transferring circuits 48B. The chip 32A com 
prises a driving circuit 38A to control the positive/negative 
driving forces Ip.A and InA of each transferring circuit. Each 
receiving circuit 50A reads the received signal according to a 
reference value VrA, which is controlled by the reference 
value circuit 40A. Similarly, in the chip 32B, the positive/ 
negative driving forces Ipb and InB of each transferring 
circuit 48B are controlled by the driving circuit 38B. The 
reference value circuit 40B is utilized to control the reference 
value of each transferring circuit 50B. 

In order to implement the present invention in the elec 
tronic system 30, the chips 32A and 32B respectively com 
prise corresponding test circuits 42A and 42B and comparing 
circuits 46A and 46B. The test circuits 42A and 42B can 
manage the operation of the test flowchart 200, and the com 
paring circuits 46A and 46B can compare the original value of 
the test signal with the read value such that the test circuits 
42A and 42B can evaluate whether a specific reference value 
is available. Furthermore, two signal transferring routes 
between the chips 32A and 32B are selected to respectively 
transfer the signals. As and Bs. Therefore, the flowchart 200 
can be implemented in the two chips. 

Similar to FIG. 3, as shown in FIG. 6, the chip 32A can 
selectively utilize positive driving forces IpA(1) to IpA(M), 
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14 
or negative driving forces InA(1) to InA(M) to drive the signal 
As. The chip 32B can then receive the signal having the 
electronic level VpB(1) to VPB(M) and VnE(1) to VnB(M). 
Please note that these electronic levels are influenced by 
environmental factors. After receiving the signal AS, the chip 
32B can select different reference values VrB(1) to VrB(L) 
(that is, different reference levels) to read the signal. Simi 
larly, the chip 32B can selectively utilize the positive driving 
forces Ipb(1) to IpB(K) and InB(1) to InB(K) to drive the 
signal Bs such that the chip 32A can receive the signal Bs 
having the electronic levels VpA(1) to VPA(K) and VnA(1) to 
Vn A(K). The chip 32A can then select the reference values 
Vra(1) to Vra(Q) to read the signal Bs. 

In FIG. 6, the flowchart 200 can start at time t0, and the 
master chip (at this time, the master chip is the chip 32A) 
utilizes the strongest positive driving force IpA(M) to drive 
the signal AS to output a standard signal to the slave chip (at 
this time, the slave chip is the chip 32B). This represents that 
the master chip 32A will output a test signal having the value 
“1” by using a better driving force. After the slave chip 32B 
receives the standard signal, the slave chip32B can record the 
value “1” and utilize the strongest positive driving force Ip3 
(K) to drive the signal Bs in order to transfer back the signal 
as the response signal. This represents that the slave chip 32B 
has received the standard signal. The slave chip 32B can then 
utilize the strongest negative driving force InB(K) to drive the 
signal Bs to have the value “0” at the time t1. This represents 
that the slave chip 32B is ready to receive the test signal. 
When the master chip 32A recognizes that the signal Bs 
corresponds to the value “0”, the master chip 32A changes to 
utilize the better driving force (assuming the better driving 
force is Ip.A (m0), where m0 is a fixed value) to output the test 
signal having the value “1” to the slave chip 32B (that is, the 
step 206 is performed at the time t1). After the slave chip 32B 
receives the test signal As having the electronic level VpB 
(m0), the slave chip 32B can first utilize the reference value 
VrB(1) to read the value to the test signal AS (that is, the step 
208 is performed between time t1 and t2). Assuming that the 
reference value VrB(1) is less than the electronic level VpB 
(m0) such that the slave chip 32B can read the test signal as 
the value “1”, the chip 32B can evaluate the reference value 
VrB(1) as an available reference value. Similarly, between 
time t2 and time t3, the slave chip 32B can select another 
reference value VrB(2) to evaluate whether the reference 
value VrB(2) is available (that is, from step 212 to step 208). 
Similarly, between the time t3-t4, the slave chip 32B utilizes 
the reference value VrB(3) to read the signal As, but because 
the reference value VrB(3) is too high, the slave chip will read 
the test signal As as the value “0”. Because the value“O'” is not 
the same as the original value “1”, the slave chip 32B can 
evaluate the reference value VrB(3) as an unavailable refer 
ence value. 
At time to, the slave chip 32B evaluates all the reference 

values VrB(1) to VrB(L), and step 214 can be performed such 
that the chips 32A and 32B can switch the master/slave rela 
tionships. The chip32B can first utilize the strongest negative 
driving force InB(K) to drive the signal Bs in order to output 
the signal having the value “1” to the chip 32A. This repre 
sents that the chip 32B has completed evaluating the refer 
ence values. After the chip 32A receives the value “1” of the 
signal Bs, the chip 32A can first utilize the strongest negative 
driving force InA(M) to output the signal AS having the value 
“0”. This represents that the chip 32A is ready to switch the 
master/slave relationship. At time t7, the chip 32A can utilize 
the strongest positive driving force IpA(M) to drive the signal 
As again in order to output the signal having the value “1” to 
the chip32B. This represents that the chip 32A has permitted 
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the relationship switching. Therefore, the chips 32B/32A 
become the new master/slave chips. The slave chip 32A is 
now ready to receive the standard signal and the test signal 
from the master chip 32B. Furthermore, the master chip 32B 
can first utilize the strongest driving force Ipb(K) to drive the 
signal BS to output a standard signal having the value “1” after 
the time t7. The slave chip 32A receives the standard signal 
having the value“1”, and the slave chip 32A can know that the 
master chip 32B will transfer the test signal having the value 
“1”. At time t3, the slave chip 32A can drive the signal As to 
output the value “0” to ask the master chip 32B to start 
outputting the test signal. After receiving the value “0”, the 
master chip 32B can start to utilize a better driving force 
(assuming that the better driving force is Ip3(k0), where k0 is 
a fixed value) to drive the signal Bs. That is, the master chip 
32B outputs a test signal to the slave chip 32A. Therefore, the 
slave chip 32A can orderly evaluate all reference values Vra 
(1) to Vra(Q) according to the test signal. After the chips 32B 
and 32A evaluate their reference values, the flowchart 200 can 
be finished. Similar to the embodiments shown in FIG. 1 to 
FIG. 3, in the embodiments of FIG. 4 to FIG. 6, after the 
flowchart 200 is finished and when the chips 32A and 32B 
start to operate, the signal transferring routes AS, BS can be 
utilized as a normal use of exchanging data between the two 
chips 32A and 32B instead of the test use of transferring the 
test signals. 

In a more complicated electronic system (such as a com 
puter system), a chip may be connected to a plurality of chips 
through a plurality of interface circuits. In this electronic 
system, the present invention can be implemented in pairs of 
interface circuits of the chips. Please refer to FIG. 7, which is 
a diagram of another electronic system 60 according to the 
present invention. As shown in FIG. 7, the electronic system 
60 comprises multiple chips 62A, 62B, and 62C. Further 
more, each chip comprises its core circuit 64A to 64C. 
Because the chip 62A is connected to the chip 62B and the 
chip 62C, the chip 62A comprises two interface circuits 66A 
and 72A. The interface circuit 66A corresponds to the inter 
face circuit 66B of the chip 62B such that the chips 62A and 
62B can exchange data/signals. The interface circuit 72A 
corresponds to the interface circuit 66C of the chip 62C such 
that the chips 62A and 62C can exchange data/signals. In 
addition, each interface circuit 66A to 66C and 72A com 
prises corresponding related interface circuit 68A to 68C and 
74A, where these related interface circuit can comprise driv 
ing circuits or reference value circuits such that the corre 
sponding interface circuits can output signals or read signals 
according to the reference value. In order to implement the 
present invention in the electronic system 60, each interface 
circuit 66A-66C/72A can comprise corresponding related 
test circuits (including the comparing circuit and the test 
circuits) 70A-70C/76A. These related test circuits can man 
age the flowchart 100 or the flowchart 200 on the correspond 
ing interface circuits. The related test circuits 70A and 70B 
can independently perform the flowcharts 100 and 200 
between the interface circuits 66A and 66B. Similarly, the 
related test circuits 76A and 70C can independently perform 
the flowcharts 100 and 200 between the interface circuits 72A 
and 66C. 

In fact, in the electronic systems shown in FIG. 2, FIG. 5, 
or FIG. 7, the related test circuit (including the test circuit and 
the comparing circuit) of each chip can be integrated in the 
corresponding core circuit. In other words, the test circuit/ 
comparing circuit of each chip can be implemented by 
directly utilizing the logic function of the core circuit Such 
that the present invention technique can be achieved. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

16 
To sum up, one of the primary objectives of the present 

invention is to utilize the tests between the chips to defini 
tively evaluate related driving parameters (the driving forces/ 
reference values) of transferring/receiving signals. Therefore, 
imperfect factors of the environment can be removed. In the 
prior art, when each chip starts to operate, each chip can only 
utilize the predetermined/embedded fixed driving force/ref 
erence value to exchange data. This means that the prior art 
chip cannot adjust itself according to the operational environ 
ment such that the chips may have some problems when 
exchanging data. This may cause the whole electronic system 
to fail to operate. In contrast to the prior art, the present 
invention first performs a test/evaluation and a calibration 
between the chips such that each chip can know which driving 
forces/reference values are available. After the chip starts to 
operate normally, the chip can be ensured to exchange data 
normally. Therefore, the electronic system can operate nor 
mally to achieve a predetermined function. In addition, the 
present invention is especially applicable to a portable elec 
tronic system such as a laptop or cell phone because these 
portable electronic systems often operate in different envi 
ronments (for example, fluctuating temperature), and the 
compact Volume often leads to a limitation of the operational 
environment (for example, the wire is hard to be optimized 
because of the compact Volume). The present invention can 
make the electronic system dynamically operate with the 
operational environment, and have a balance between the 
“reading accuracy” and “power consumption'. Therefore, the 
present invention has many advantages over the prior art. 

Those skilled in the art will readily observe that numerous 
modifications and alterations of the device and method may 
be made while retaining the teachings of the invention. 
Accordingly, the above disclosure should be construed as 
limited only by the metes and bounds of the appended claims. 

What is claimed is: 
1. A method for testing driving force parameters when a 

first chip and a second chip exchange signals, the method 
comprising: 

outputting a first test signal driven by a first driving force 
from the first chip, wherein the first test signal represents 
a first test value; 

receiving the first test signal at the second chip; 
determining by the second chip a first response value 

according to the first test signal; 
comparing by the first chip the first response value with the 

first test value to detect whether the first response value 
complies with the first test value; and 

outputting a second test signal driven by a second driving 
force from the first chip when the first response value 
does not comply with the first test value, wherein the 
second test signal represents the first test value and the 
second driving force is different from the first driving 
force. 

2. The method of claim 1, further comprising: 
generating by the second chip a response signal to repre 

sent the response value determined by the second chip; 
and 

receiving the response signal at the first chip. 
3. The method of claim 1 further comprising: 
receiving the second test signal by the second chip; 
determining by the second chip a second response value 

according to the second test signal; and 
comparing by the first chip the second response value with 

the test value to detect whether the second response 
value complies with the test value. 
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4. The method of claim 1 further comprising: 
outputting a third test signal driven by a third driving force 

from the second chip, wherein the third test signal rep 
resents a second test value; 

receiving the third test signal at the first chip; 
determining by the first chip a second response value 

according to the third test signal; and 
comparing by the second chip the second response value 

with the second test value to detect whether the second 
response value complies with the second test Value. 

5. The method of claim 1, wherein the second chip deter 
mines the first response value by detecting whethera power of 
the test signal is larger than a reference value, and the method 
further comprises: 

utilizing another reference value to determine another 
value when the first response value does not comply with 
the first test value. 

6. An electronic system comprising: 
a first chip comprising: 

a first test circuit for providing a first test signal to 
represent a predetermined test value; 

a driving circuit for providing a first driving force; and 
a first interface circuit for generating the first test signal 

according to the first driving force; 
a second chip comprising: 

a second interface circuit for receiving the first test sig 
nal and reading the first test signal to determine a 
response value; and 

a comparing circuit for comparing the test value with the 
response value in order to detect whether the response 
value complies with the test value; 

wherein when the comparing circuit detects that the 
response value does not comply with the test value, the 
driving circuit is for providing a second driving force, 
and the first interface circuit is for generating a second 
test signal according to the second driving force in order 
to represent the predetermined test value. 

7. The electronic system of claim 6, wherein the second 
chip further comprises: 

a second test circuit for providing a response signal repre 
senting the response value determined by the second 
interface circuit; 

wherein the second interface circuit is for outputting the 
response signal to the first chip, and the comparing cir 
cuit is installed inside the first chip for comparing the 
response value represented by the response signal with 
the test value in order to detect whether the test value 
complies with the response value. 

8. The electronic system of claim 6, wherein the driving 
circuit is for providing a plurality of different driving forces to 
make the first interface circuit provide a corresponding test 
signal according to each driving force in order to represent the 
test value. 

9. A method of calibrating parameters related to signal 
communication between a first chip and a second chip, the 
method comprising: 

performing a plurality of cross-tests between the first chip 
and the second chip, each cross-test being performed 
utilizing different settings of the signal communication 
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parameters; wherein the cross-tests involve outputting a 
plurality of transmitted test values by the first chip to the 
second chip, and sending a plurality of received test 
values from the second chip to the first chip, the received 
test values corresponding to values of the transmitted 
test values as detected by the second chip; 

comparing the received test values with the transmitted test 
values to thereby determine which of the settings of the 
signal communication parameters allow the second chip 
to correctly detect the transmitted test signals; and 

calibrating the parameters related to signal communication 
by utilizing one of the settings of the signal communi 
cation parameters that allows the second chip to cor 
rectly detect the transmitted test signals. 

10. The method of claim 9, wherein the signal communi 
cation parameters correspond to signal driving force, and the 
method further comprises outputting the transmitted test Val 
ues by the first chip to the second chip utilizing a plurality of 
different driving forces. 

11. The method of claim 10, further comprising: 
always utilizing a strongest driving force when sending the 

received test values from the second chip to the first chip; 
and 

comparing, by the first chip, the received test values 
received from the second chip with the transmitted test 
values to thereby determine which of the settings of the 
signal communication parameters allow the second chip 
to correctly detect the transmitted test signals. 

12. The method of claim 10, wherein the transmitted test 
values outputted by the first chip all have a same value. 

13. The method of claim 9, wherein the signal communi 
cation parameters correspond to a reference value utilized by 
the second chip when detecting the transmitted test values, 
and the method further comprises determining the received 
test values at the second chip by comparing a power of the 
transmitted test values as detected by the second chip with a 
plurality of different reference values. 

14. The method of claim 13, further comprising: 
outputting a standard value by the first chip to the second 

chip utilizing a strongest driving force in order to inform 
the second chip of a correct value of the transmitted test 
values, the standard value being equal to the correct 
value of the transmitted test values: 

comparing, at the second chip, the received test values with 
the standard value to thereby determine which of the 
different reference values allow the second chip to cor 
rectly detect the transmitted test signals; and 

calibrating the parameters related to signal communication 
by utilizing one of the reference values that allows the 
second chip to correctly detect the transmitted test sig 
nals. 

15. The method of claim 9, further comprising, after cali 
brating the parameters related to signal communication in a 
direction from the first chip to the second chip, exchanging 
roles of the first chip and the second chip and calibrating the 
parameters for signal communication in a direction from the 
second chip to the first chip. 

k k k k k 


